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Mucocutaneous lymph node syndrome: 
Three cases observed in Hungary
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Three patients are reported whose sym ptom s were very similar to  
those described in mucocutaneous lymph node syndrome, a disease prevalent 
in Japan. In  one case the disease was complicated by otomastoiditis which 
prolonged the course and reactivated the sym ptom s. In the other two cases 
recovery was uneventful. No epidemiological relation could be demonstrated 
among the cases. Prednisolone was administered to two patients with  
immediate antifebrile effect.

The mucocutaneous lymph node 
syndrome (MLNS) is a disease with 
fever and rash common in Japan. 
The disease was first reported by 
Kawasaki in 1967 [8] and a few 
years later Kawasaki et al. [9] pub­
lished a detailed study of more than 
6000 cases and summarized the clin­
ical and epidemiological features. 
Since then some cases have been 
observed in the USA and Canada 
[2, 4, 7, 11, 12, 13, 14, 15] and in 
Europe [1, 16].

The main symptoms are: fever 
lasting 1 to 2 weeks not responding 
to antibiotics; conjunctivitis; dry­
ness, reddening and fissuring of lips; 
reddening and prominence of tongue 
papillae (“strawberry tongue”); red­
dening of palms and soles with 
indurative oedema of hands and feet, 
followed by membranaceous de­
squamation from the fingertips; poly­
morphous exanthem on the trunk 
and non-suppurative cervical lymph­

adenitis. Other symptoms are ar­
thralgia or arthritis, diarrhoea, albu­
minuria, pyuria, aseptic meningitis 
and mild jaundice. The most severe 
change is coronary thrombarteritis 
leading to aneurysms and thrombotic 
occlusion with myocardial infarction 
or ischaemia [1, 17].

The most consistent laboratory 
abnormalities found in MLNS are 
elevated ESR, leukocytosis with a 
shift to the left, slight anaemia, 
positive C-reactive protein, negative 
antistreptolysin-0 titre, increased 
alpha2-globulin level.

The aetiology of MLNS is unknown. 
Rickettsia-like bodies have been 
found in biopsy and autopsy spec­
imens from patients with MLNS 
[3, 5, 6].

We present three сазез from Hun­
gary, the symptoms of which were 
very similar to thoee described for 
MLNS.
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Ca se  R e po r t s

Gase 1. S. P ., a  one-y ear-o ld  g irl, w as 
a d m i t te d  o n  F e b ru a ry  17, 1976, w ith  
sy m p to m s  suggesting  m easles. F o r ­
m e r ly , a p a r t  from  a  m ild  fac ia l eczem a, 
sh e  h a d  been  h e a lth y  an d  developed  w ell. 
S h e  h a d  been  v acc in a ted  w ith  BCG , D P T  
a n d  liv e  polio  vaccine ty p e s  1 a n d  3 w ith ­
o u t  a n y  inconvenience. S ix  d ay s befo re  
a d m iss io n  she h a d  developed  fever u p  to  
39°C  a n d  a  ra sh . T he ra s h  w as m aculo- 
p a p u la r ;  i t  w as f i rs t seen on  th e  t r u n k  
a n d  b y  n e x t d ay  i t  h a d  sp read  a ll o v e r th e  
b o d y . T h e  b a b y  th e n  developed  co ry za  
w ith  s a n g u in o p u ru le n t d ischarge , h e r  
l ip s  b ecam e sw ollen, d ry  a n d  fissu red . 
T h e  d o c to r  d iagnosed m easles a n d  gave  
h e r  pen ic illin  and  an tip y re tic s . O n th e  
t h i r d  d a y . th e  ex an th e m  fad ed  b u t  th e  
fe v e r  p e rs is ted . O n th e  4 th  d a y  th e  e x a n ­
th e m  re a p p e a re d  on  th e  face a n d  th e  ey e ­
lid s , th e  h an d s  an d  fee t b ecam e sw ollen.

O n  adm ission  th e  b a b y  h a d  a  to x ic  
a p p e a ra n c e . H e r eyelids w ere  re d  a n d  
sw o llen , th e re  w as a  m a cu lo p ap u la r ra s h  
o n  th e  face. T he lips w ere re d , sw ollen a n d  
f is su re d . Som e slig h tly  sw ollen  cerv ica l 
ly m p h  nodes w ere p a lp ab le . T h e  h an d s  a n d  
fe e t  w ere  also sw ollen w ith  e ry th e m a  o n  
th e  p a lm s  an d  soles. A  fu s ifo rm  sw elling  
o f  th e  fingers w ith  a  lilac -red  co loured  
s k in  o v e r  th e  jo in ts  could  be  o bserved  
(F ig . 1). T here  w as a  d ry  eczem a o n  th e  
leg s . O ra l an d  p h a ry n g e a l m u co sa  w ere  
re d d e n e d , th e  pap illae  o f  th e  to n g u e  w ere 
r e d  a n d  p ro m in en t.

P h y s ic a l ex am in a tio n  rev ea led  no  a b ­
n o rm a li ty  over th e  chest. T h e  ab d o m en  
w a s  m o d e ra te ly  sw ollen, th e  liv e r w as 
p a lp a b le  1 cm  below  th e  r ig h t  co s ta l m a r ­
g in . N o  neuro log ical sign  could  be  observed . 
R e c ta l  te m p e ra tu re  w as 38.7°C, th e  ch es t 
X - r a y  w as no rm al. E S R  o n  adm ission  w as 
8 m m /h r ,  W B C  6800 w ith  6%  b a n d  form s, 
3 6 %  p o ly n u c lea rs  a n d  66%  ly m p h o cy tes . 
H aem o g lo b in , 9.8 g /d l; h a e m a to c rit , 30% . 
T h e  u r in e  w as neg a tiv e . A  th r o a t  sw ab  
c u l tu re  revea led  no  p a th o g e n ic  b a c te r ia , 
t h e  b lo o d  cu ltu re  w as ste rile .

I n  view  o f  th e  fev e r a n d  th e  san g u in o ­
p u ru le n t d ischarge fro m  th e  n ose , e ry th ro ­
m y c in  th e ra p y  w as s ta r te d .  T he ra sh , 
sw elling  o f  h an d s , fe e t a n d  d ig its  w ere 
th o u g h t to  be o f  a lle rg ic  n a tu re  an d  
th o u g h  penicillin  w as su sp ec ted  as a lle r­
gen , penicillin  sk in  te s ts  g av e  n eg a tiv e  
re su lts .

D u rin g  th e  n e x t tw o  w eeks th e  child  
h a d  fever p e rs is tin g  b e tw een  38 a n d  
39°C. A t th e  end  o f  th e  f i r s t  w eek  o f  ho s­
p ita liz a tio n  th e  E S R  in c re a se d  to  110 
m m /h r , an d  th e  child  dev e lo p ed  leu k o cy to ­
sis a n d  anaem ia  (W BC 17,200, w ith  21%  
im m a tu re  an d  68%  m a tu re  p o ly n u c lears , 
3%  eosinophils, 13%  ly m p h o c y te s  an d  
6%  m onocytes; haem o g lo b in , 8.0 g /d l). 
T h e  abdom inal sw elling in c re a se d  a n d  she 
h a d  d ia rrh o ea  for a  few  d a y s . O therw ise  no 
p a in  o r m ass could b e  fo u n d  in  th e  a b ­
do m en  an d  th e  ab d o m in a l X -ra y s  w ere 
n o rm a l.

T he fever, leukocy tosis a n d  increased  
E S R  suggested  a  se p tic a e m ia  o f  unknow n  
o rig in  an d  am picillin , c ep h a lo sp o rin  a n d  
g en tam y c in  th e ra p y  w as in tro d u c e d . T he 
sy m p to m s p e rs is ted  u n c h a n g e d  fo r a n ­
o th e r  week an d  even  a  sw elling  o f  th e  le f t 
sh o u ld e r appeared . R e p e a te d  u rin e  e x ­
am in a tio n s , X -ray s  o f  c h e s t a n d  bones, 
ex am in a tio n  o f  p a ra n a s a l  s inuses, ea rs , 
a n d  p y e lo g rap h y  rev ea led  no  sep tic  focus 
a n d  th e  rep ea ted  b lood  c u ltu re  w as also 
s te rile . O ther la b o ra to ry  fin d in g s  w ere, 
se ru m  p ro te in , 6.0 g /d l; a lb u m in , 3.24 
g /d l; a lphaj-g lobulin , 0.36 g /d l; a lp h a 2- 
g lobu lin , 1.2 g /d l; b e ta -g lo b u lin , 0.84 g /d l; 
gam m a-g lobu lin , 0.36 g /d l; Ig G , 679 m g/d l; 
IgM , 108 m g/dl; IgA , 40 m g /d l. Serum  
elec tro ly tes, u re a  n itro g e n , a lk a lin e  p h o s ­
p h a ta s e , tran sam in ase s , a ld o lase , b iliru b in  
w ere  no rm al, th e  la te x  te s t  w as  neg a tiv e . 
L E  phenom enon  w as also  n e g a tiv e . M easles 
a n d  ru b e lla  H A I- ti tre  w as re p e a te d ly  
n eg a tiv e . A denovirus C’B R : 1 : 4, la te r  
1 : 128; an tis trep to ly s in -O t i t r e  re p e a te d ly  
86 T odd  emits. C -reactive p ro te in , 1 : 70, 
la te r  1 : 400. R ep ea ted  th r o a t  sw abs, u rine , 
s to o l an d  blood c u ltu re s  w ere  n eg a tiv e . 
T he  E C G  show ed no a b n o rm a lity .
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B y the end o f the second week of hos­
pitalization the sym ptom s decreased, the  
general condition improved, and a mem­
branaceous desquamation from the finger­
tips started. The ESR  decreased to 70 
mm/hr. In the third week the fever rose 
again, the mucous membrane, skin and 
joint symptoms reappeared. At that tim e 
otoscopy revealed a purulent otitis media 
and repeated ear X-rays pointed to m asto­
iditis. On the 23rd day o f  hospitalization, 
m astoidectomy was performed; it revealed 
a purulent process but no pathogenic bac­
teria could be isolated from the pus. In  
spite o f the mastoidectomy the fever and 
the symptoms persisted for another week 
and the ESR increased again to 100 mm/hr. 
The fever ceased in the 6th week, and the 
other symptoms gradually disappeared by  
the end o f the 7th week. B y  that time the 
baby’s appetite improved, she gained 
weight, ESR and blood counts became 
normal. She was discharged after two 
m onths hospitalization.

When the child was seen two months 
later, she was asym ptom atic and the lab­
oratory findings were normal.

Case 2. R. M., a previously healthy 16- 
month-old girl, was admitted with the 
diagnosis o f scarlet fever on January 14, 
1977. She had developed fever and rash 
two days before admission and had been 
given penicillin.

On admission the child had a scarlat- 
iniform exanthem and sore throat, there­
fore penicillin therapy was continued. 
The fever persisted and a maculopapular 
rash appeared on the arms and legs; the 
palms and soles were reddened. An allergy 
to penicillin was supposed and penicillin 
therapy was discontinued. During the 
following days the child became distressed. 
Dryness, reddening and fissuring of the 
lips, diffuse reddening o f  oral and pharyn­
geal mucosa, a “strawberry tongue” , con­
junctivitis, mild coryza and moderate 
enlargement of the cervical lymph nodes 
developed. She had loose stools. No other 
organic changes could be demonstrated 
by physical, X-ray or ECG examination.

Laboratory findings were, ESR, 88 
mm/hr; RBC, 3,400,000; haemoglobin,
9.2 g/dl; WBC, 10,200, with 8% band 
forms, 68% polynuclears, 22% lym pho­
cytes and 2% monocytes. Antistreptoly- 
sin-O, 143 Todd units; C-reactive protein, 
1 : 1120; serum protein, 6.8 g/dl; albumin,
3.2 g/dl; alpha1-globulin, 0.4 g/dl; alpha2- 
globulin, 1.08 g/dl; beta-globulin, 0.68 
g/dl; gamma-globulin, 1.42 g/dl. Serum  
electrolytes, urea nitrogen, bilirubin, al­
kaline phosphatase, transaminases, aldo­
lase were normal. A mild proteinuria and 
leukocytes in the urinary sediment were 
found. N o pathogenic bacteria were iso­
lated from the throat, stools and urine. 
Blood culture was negative. Attem pts to  
isolate respiratory or enteroviruses remain­
ed unsuccessful. No antibodies to measles, 
rubella and adenoviruses were found in 
repeated serum samples.

In spite o f antibiotics (gentamycin, 
tetracycline, erythromycin) an interm ittent 
fever persisted for 17 days while the rash 
and the mucous membrane signs gradually 
disappeared and a membranaceous des­
quamation from the fingertips was no­
ticed. From the 16th day o f hospitalization  
prednisolone therapy was introduced 
whereupon the child became afebrile 
within two days. ESR and blood counts 
became normal within ten days. After 
six  weeks o f  hospitalization the child was 
discharged symptom-free. A month later 
she was healthy and well.

Case 3. К . T., a previously healthy  
6-year-old girl, was admitted with the 
diagnosis o f  scarlet fever on May 16, 1977. 
She had a four-day history o f fever, sore 
throat, bilateral painful enlargement o f  
cervical lymph nodes, conjunctivitis and 
polymorphous exanthems all over the 
body. She had been treated with penicillin.

On admission she had fever, but her 
general condition was good. On the arms 
and legs a polymorphous while on the 
trunk a scarlatiniform exanthem was seen. 
The bulbar conjunctivae were congested; 
the lips were swollen, dry, red and fissured 
(Fig. 2). The oropharyngeal mucosa was
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also congested with som e sm all ulcera­
tions. The tongue papillae were red and 
sw ollen. A few m oderately enlarged cer­
v ica l lymph nodes were palpable. Oedema 
o f  hands and feet with diffuse erythema 
o f  th e  palms and soles was observed.

A n innocent systolic murmur was 
heard in the I I —III costal space along 
th e  le ft sternal border. N o abnormality 
w as found over the lungs b y  physical ex­
am ination. The liver and th e spleen were 
palpable 1 cm below the costal margins. 
X -rays o f chest and ECG showed normal 
conditions.

Laboratory findings were, ESR, 120 
m m /hr; RBC, 3,600,000; haemoglobin, 
10.8 g/dl; WBC, 10,000 w ith 14% band 
form s, 60% polynuclears, 22% lympho­
cytes, 2% monocytes and 2% eosinophils. 
Antistreptolysin-O titre, 84 Todd units. 
On admission C-reactive protein, 1 : 200, 
on e week later, 1 : 400. Serum protein,
6.3 g/dl; albumin, 3.4 g/dl; alpha1-globulin, 
0.44  g/dl; alpha2-globulin, 1.02g/dl; beta- 
globulin, 0.38 g/dl; gamma-globulin, 1.02 
g/dl; IgG, 1731 mg/dl; IgM, 216 mg/dl; 
IgA , 223 mg/dl. Urine was negative. Serum 
electrolytes, urea nitrogen, bilirubin, al­
kaline phosphatase, transaminases, aldo­
lase were normal. No pathogenic bacteria 
were found in the throat-swab, stool and 
urine cultures. From repeated blood cul­
tures Streptococcus viridans  was isolated 
on  one occasion. No respiratory or entero­
viruses could be isolated. On admission the 
m easles H AI titre was 1 : 80, rubella H AI 
titre  1 : 266; adenovirus C’BR , 1 : 16. 
These titres were unchanged when ex­
am ined three weeks later.

A fter admission, penicillin therapy 
w as continued, but the fever persisted. 
D uring the second week o f  hospitalization  
a m ild  diarrhoea developed. Since the clin­
ica l picture and the laboratory findings 
showed all the characteristics o f  MLNS, 
th e  patient was given prednisolone from 
th e  6th to 12th days o f  hospitalization. 
On the second day o f prednisolone therapy 
th e  child became afebrile and remained so 
until discharge. The m ucocutaneous signs

gradually disappeared and a membran­
aceous desquamation from the fingertips 
developed at the end o f the second week 
(Fig. 3). The child was discharged sym p­
tom-free after one month o f hospitalization.

D is c u s sio n

The MLNS has no definitive diag­
nostic criteria. The diagnosis is based 
on a special combination of symp­
toms which separately or in other com­
binations can be found in other dis­
eases as well. The usual symptoms and 
their frequency given by Kawasaki 
et al. [9] are presented in Table I; 
it also shows which of the symptoms 
were present in our cases. In Case 
1 only two of the principal symptoms 
were lacking. These two were con­
junctivitis and polymorphous ex­
anthems on the trunk, but both had 
been noticed by the doctor at home, 
who diagnosed the symptoms as 
measles. The rash in some MLNS 
cases has in fact been described as a 
morbilliform one [13]. The repeatedly 
negative measles HAI-tests, however, 
excluded the diagnosis of measles. 
In Case 2 only the indurative oedema 
of hands and feet was lacking, while 
in Case 3 all the principal symptoms 
were present.

In addition to the principal symp­
toms arthritis was present in one, 
leukocyturia and proteinuria in one 
and diarrhoea in all the three cases.

All the characteristic laboratory 
abnormalities could be found in the 
cases presented, thus increased 
ESR, leukocytosis, slight anaemia, 
negative antistreptolysin-0 titre,
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F ig . 1. Case 1. Red and swollen eyelids; maeulopapular rash on face; swollen and 
fissured lips; oedema o f hands; fusiform swelling of fingers with lilac-red coloured skin

over the joints

F ig . 2. Case 3. Congested conjunctivae; diffuse erythema on face; swollen and
fissured lips

F ig . 3. Case 3. M em branaceous d esq u am atio n  from  th e  fingertip s
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Ta ble  I

Symptoms of MLNS according to Kawasaki [9] and their presence in our cases

Symptoms
Frequency, Presence in case
per cent 1 2 3

Principal symptoms
Fever lasting from one to two weeks and 

not responding to antibiotics 96 + + +
Bilateral congestion of ocular conjunctivae 88 ± + +
Changes in lips and oral cavity

Dryness, redness and fissuring of lips 90 + + +
Protuberance of tongue papillae 77 + - 1- +
Diffuse reddening of oral and pharyngeal 

mucosa 90 + + +
Changes in peripheral extremities 

Reddening of palms and soles 88 + 4 - +
Indurative oedema 76 + — +
Membranaceous desquamation from 

fingertips 94 + + +
Polymorphous exanthem on trunk without 

vesicles or crusts 92 ± + +
Acute nonpurulent swelling of cervical 

lymph nodes 1.6 cm or more in diameter 76 + + +

Other significant symptoms or findings
Carditis, especially myocarditis and 

pericarditis
Diarrhoea + + 4'
Arthralgia or arthritis + — —
Proteinuria and increase of leukocytes in 

urine sediment +
Changes in blood tests

Leukocytosis with shift to the left + + 4-
Slight decrease in erythrocyte and 

haemoglobin levels + 4- 4-
Increased ESR + + +
Increased alpha2-globulin + + 4-
Positive CRP + + 4-
Negative ASLO + + +

Changes observed occasionally 
Aseptic meningitis _ _
Mild jaundice or slight increase of serum 

transaminase - - -

positive C-reactive protein, increased 
alpha 2-globulin level; though in
Case 1 some of them (increased ESR, 
leukocytosis) developed only during 
the second week of the disease.

We believe that in our cases the 
combination of symptoms and signs 
closely resembled those described in 
MLNS. Other diseases with similar

symptoms such as scarlet fever, sep­
sis, juvenile rheumatoid arthritis, 
Stevens—Johnson syndrome, periar­
teritis nodosa could be excluded on 
the basis of the absence of special 
symptoms and the differing clinical 
course [9, 13].

In Case 1, the course of the illness 
differed somewhat from that outlined
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in the literature. In the cases reported 
from Japan the disease lasted 2 to 3 
weeks, but our patient became symp­
tom-free only by the end of the 7th 
week. The other difference in this 
case was the otomastoiditis which 
has not been mentioned among the 
symptoms of MLNS. The protracted 
course may have depended on the 
otomastoiditis that developed in the 
third week and in fact we observed 
that the symptoms which by the 
end of the second week had improved 
reappeared when the fever again 
became higher. The question arises 
whether the disease observed was 
a sepsis associated with an initially 
latent mastoiditis. Though many 
symptoms of MLNS occur in sepsis, 
the observed combination is not 
characteristic of sepsis. Looking at 
the course of the disease, otomastoi­
ditis seemed rather a complication of 
MLNS.

Two of our aetiological tests gave 
a positive result. In Case 1 the adeno­
virus complement-binding titre in­
creased from 1 : 4 to I : 128 during 
the disease. Though this points to an 
adenoviral infection, we do not believe 
in its aetiological role. On the one 
hand, there is no similar observation 
in the literature, and on the other, 
if an adenoviral infection had an 
aetiological role in MLNS, it is highly 
improbable that MLNS would be so 
rare considering the frequency of 
adenoviral infections. In all prob­
ability it was a concomitant in­
fection in our Case. In case 3, Strepto­
coccus viridans was isolated from 
one of the blood cultures. Since no

similar symptoms caused by Strepto­
coccus viridans had been reported, 
we believe that it was an accidental 
finding without any aetiological im­
portance.

There had been no contact among 
our cases. Cases 1 and 2 originated 
from two villages far from each other 
and from Budapest. Case 3 came from 
Budapest. There was a one-year in­
terval between admission of the first 
and the second case and a three- 
month interval between the second 
and the third case. No similar disease 
in the patients’ families was reported.

As to the therapy, prednisolone 
was administered to two of our pa­
tients. In accordance with the lit­
erary data [9] it had an immediate 
antifebrile effect. Though the aeti­
ology of MLNS is unknown, the 
beneficial effect of prednisolone and 
the observation that the serum IgE 
level increases during the disease [10] 
suggest that allergy may have an 
important role in the pathogenesis 
of MLNS.
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